justification, although they are used even in purely deterministic seismic response analysis. SRSS assumes statistical independence among the modal responses.
CQC (Eq. 9) is originally derived from random vibration theory and it considers statistical correlation between modal responses. The crossmodal coefficient given by Eq. 10 or 11, for example, takes into account that correlation between modal excitations is significant for modes with nearly equal frequencies and nearly equal damping ratios. That is, when the power spectrum of the input ground motion is smooth over a wide range of frequencies including those of the closely spaced modes in question. This type of interaction between modes is induced by the common input excitation and therefore may be called input dependent modal correlation (Also see Ref. 19.) .
Meanwhile the modal interaction being dealt with in the paper (called modal coupling) depends on structural properties alone; unlike the modal correlation discussed above, it does not depend upon the power spectrum shape of the input motion. Such coupling occurs when undamped modes are used to transform the equations of motion of nonproportionally damped system (Eq. 1) into "modal" equations (Eq. 2). The resulting equations of motion in new generalized coordinates (q in Eq. 2) are coupled through the damping terms, not like in proportionally damped system where the damping matrix itself is naturally diagonalized.
Equations 10 and 11 are meant to take account of input-dependent modal correlation but not modal coupling as defined above (Ref. 10, p. 189; Ref. 9, p. 420; also Ref. 15, p. 189 ) (Crossmodal coefficients accounting for both input motion and structural properties are treated in Refs. 13 and 18) .
From the comparisons made in the present paper, it appears that the effect of input-independent modal coupling is treated interchangably with effect of input-dependent modal correlation. Since these are conceptually different from each other, the writers could not follow the mathematical and/or physical basis of the method proposed by the authors. We would appreciate greatly if the authors would kindly clarify this 213s Y. YAMADA and K. KAWANO point.
(2)
For the sake of simplicity, the model in Fig. 1 may be changed to a 2-degree-of-freedom system (Fig. 9) 
In terms of the quantities defined above, the undamped modes c; (j=1, 2), the associated natural frequencies cud, and approximate modal dampings /; (Eq. 4) can be easily calculated. The important ratios
The crossmodal coefficient a12, evaluated using proposed Eq. 12, becomes: Note that large values of c are not unreasonable, because these still mean low damping if the value of / is small. When c is close to /g, the damping is nearly of the proportional type and therefore the coupling is weak in Eq. 2 (as applied to Fig. 9 ). On the other hand, when c is either very small or very large compared to Ig, coupling is very strong. Fig. 10 clearly shows the sensitivity of a12 to the parameter c. In the vicinity of c= k, a12 approaches zero even when the natural frequencies are close and the corresponding modal damping ratios are nearly equal (Fig. 10 b) . That is, when damping is nearly proportional the proposed method reduces to SRSS, not to the more accurate CQC, and becomes unable to take care of correlation between closely spaced modes.
In the other extreme, for values of c that are very far from k, a12 approaches 1. 0 even when the modal frequencies are well apart (Fig. 10 c) . If interpreted as correlation, such a high value for well-separated natural frequencies is seemingly not justified by the results in Refs. 17 and 18 which deal with nonproportionally damped systems. 
We are curious how the authors proposed method compares with Refs. 8, 13, and 18, which also propose combination rules for nonproportionally damped systems.
(4) As mentioned above in (1), Eq. 10 by Rosenblueth (Ref. 10) and Eq. 11 by Der Kiureghian (Ref. 9) are derived for proportionally damped system. Moreover they assume relatively small damping. The writers wonder how these and the proposed Eq. 12 would compare when)p of the system shown in Fig. 1 is smaller than 10 %. (5) Warburton and Soni's criterion (Eq. 14) is intended as a check whether deletion of the off-diagonal terms of the damping martix (Eq. 4) would be acceptable for practical purposes. The writers are afraid that it may not be fair to conclude from Fig. 3 alone that Eq. 14 "does not always provide good evaluations for the condition of the diagonalization of the nonproportional damping matrix". Looking at Fig. 3 , the criterion is safely satisfied and therefore diagonalization is predicted to be quite acceptable for the range 40< m <100. Nowhere in the paper is this prediction proven wrong.
Despite our questions, we fully appreciate the point that a method like the one proposed would be attractive for being simple and for avoiding complex eigenvalue analysis. We fully agree that no such simple and reliable technique is yet available. Thank you for your careful consideration of the manuscript. Following further consideration, we would like to comment on your discussion (1) The determination and evaluation of natuaral frequencies, critical damping ratios and each vibrational mode play an important role on the seismic response analysis of the response spectrum method. Since the eigenvalue analysis for the undamped system is most convenient and profitable, these results are widely used to analyze the nonproportional damping system. This is why the diagonalization of the nonproportional damping matrix has been studied using the results from the eigenvalue analysis of the undamped system. However, it seems that more exact results could be obtained upon the evaluation of the modal coupling effects on the nonproportional damping system. The modal coupling effects also occur situations of damping and closely spaced natural frequencies. We consider that the effects of the closely spaced natural frequencies are included in the generalized damping term C; which corresponds to the extent of the natural coupling effects. Thus, it appears that these effects of the response analysis could be evaluated with the weighted coefficient a; 5 which is represented by the coupling terms of the generalized damping matrix. While there are also the modal coulping effects due to input excitations, it seems that the modal coupling due to the closely spaced natural frequencies and damping characteristics provide significant contributions to the response evaluation of the nonproportional damping system. We think that the evaluation of the modal coupling effects by means of a simplified expression such as the generalized 215s damping term C; meets the requirements of important roles of the seismic response analysis. In this study, it seems that since the seismic response analysis is carried out for the nonproportional damping systems from that point of view, the modal coupling effects are included in contributions which are brought about by input excitations and the dynamic characteristics of the system. (2) Since there are no modal coupling effects involved in the proportional damping system due to the damping characteristics, as mentioned in your discussion, the proposed method leads to the SRSS method because the generalized damping term becomes zero. Therefore, the modal coupling effects of closely spaced natural frequencies for the proportional damping system cannot be evaluated with this method.
While the studies in references 8, 13, and 18 are applied to the complex eigenvalue analysis approach for the seismic response analysis of the nonproportional damping systems, this study was an attempt to evaluate the modal coupling effects on the response using the classical normal mode approach. Generally, it seems that the more the degrees-of-freedom of the structure increase, the more the complex eigenvalue analysis is difficult to analize. Furthermore, although the approach of reference 8 was examined using the response spectrum method, the appropriate results could not yet be obtained because the modal coupling effects have complex characteristics on the response. Thus, in this study, the evaluation of the modal coupling effects such as Eq. (13) was suggested. Although reference 18 was not considered for the purpose of this study, it appears to provide the more appropriate approach. Since the evaluation of modal coupling effects becomes a somewhat complicated approach owing to the complex eigenvalue analysis, it seems that it would be necessary to examine and to improve for the sake of simplification and application of the response spectrum method. (4) We think that when the response spectrum method is applied to the seismic response analysis of the nonproportional damping system, the evaluation of the modal coupling effects has a significant role on the response results. The important contributions of the modal coupling effects would be brought about in situations of closely spaced natural frequencies, and it would increase for siuations in which each damping has a very different result. Therefore, in this study the modal coupling effects on the response were not examined because they would provied a slight contribution to the response for situations in which,Bp becomes smaller than 0. 1. (5) The coefficient a12 represents the modal coupling effects which have important contributions to the responses due to significant vibrational modes. While the coefficient a12 increases for the significant modal coupling situation, the coefficient decreases for the slight modal coupling sitation as shown in Fig. 3. and Fig. 12 . We think that the coefficient a12 provides one of the indicators which gives some estimation of the modal coupling effects on the nonproportional damping system. However, it seems that there is a need for further examination concering a good indicator which provides the exact evaluation of the modal coupling effects on the response using the classical normal mode method.
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